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CERTIFICATE OF ANALYSIS
Bechtel Hanford, Inc.
3350 George Washington Way
Richland, WA 99352
November 16, 1999

Attention: Joan Kessner

SAF Number : B99-024

Date SDG Closed : September 9, 1999
Number of Samples : Five (5)

Sample Type o Other (Solid)
SDG Number : W02883

Data Deliverable X Summary

L Introduction

On August 26, 1999, five solid (matrix: other) samples were received at the Quanterra Richland
Laboratory (QRL) for radiochemical analysis. Upon receipt, the samples were assigned the
following laboratory ID numbers to correspond with the Bechtel Hanford, Inc. (BHI) specific
IDs: .

QESRL ID# BHIID# MATRIX DATE OF RECEIPT

9DIRVGIO BOWS517 OTHER 8/26/99
9D1RVV10 BOWS518 OTHER 8/26/99
9D1IRWO010 BOWS515 OTHER 8/26/99
9D1RW310 BOWS16 OTHER 8/26/99
9D1IRWS10 BOW519 OTHER 8/26/99

I Analytical Results/Methodology

The analytical results for this report are presented by laboratory sample ID. Each set of data
includes sample identification information, analytical results and the appropriate associated
statistical errors.

The requested analyses were: Gas Proportional Counting
Gross Alpha by method RICH-RC-5014
Gross Beta by method RICH-RC-5014
Alpha Spectroscopy
Plutonium-238, -239/40 by method RICH-RC-5010
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Americium-241 by method RICH-RC-5080
Curium-244 by method RICH-RC-5080
Neptunium-237 by method RICH-RC-5009
Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017

118 Quality Control

The analytical results for each analysis performed under SDG W02883 include a minimum of
one Laboratory Control Sample (LCS), one method (reagent) blank, and one duplicate sample
analysis. Any exceptions have been noted in the "Comments” section.

QC and sample results are reported in the same units.
Iv.  Comments

Gas Proportional Counting

Gross Alpha by method RICH-RC-5014:

The LCS, batch blank, samples and sample duplicate (BOWS19) results are within contractual
requirements.

Gross Beta by method RICH-RC-5014:
The LCS, batch blank, samples and sample duplicate (BOWS315) results are within contractual

requxrements

Alpha Spectroscopy

Plutonium-238, -239/40 by method RICH-RC-5010:

The batch blank result is greater than the CRDL. The cause is unknown; possible contamination
from sample BOW518. The batch was reanalyzed with exception of sample BOW516. This
sample was analyzed in duplicate and had insufficient volume remaining for reanalysis. The
MDAs for the sample and duplicate results do not meet the CRDL due to a reduced volume
analyzed based on the original result for this sample. The detected activity exceeds the achieved
MDA, therefore the results are accepted. The elevated activity in sample BOW518 exceeded the
tracer level added and a recovery could not be determined. The sample was reanalyzed using a
reduced volume. The MDA for the reanalysis does not meet the CRDL, however, the detected
activity exceeds the MDA achieved. The data are accepted for reporting. Except as noted (for
the reanalysis batch), the LCS, batch blank, sample and sample duplicate results are within
contractual requirements.
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Americium-241 by method RICH-RC-5080:

The elevated activity in sample BOWS18 exceeded the tracer level added and a recovery could
not be determined. The sample was reanalyzed using a reduced volume. The MDA for the
reanalysis does not meet the CRDL, however, the detected activity exceeds the MDA achieved.
The data are accepted for reporting. Except as noted, the LCS, batch blank, sample and sample
duplicate (BOWS516) results are within contractual requirements.

Curium-244 by method RICH-RC-5080:

The MDA for sample BOW518 does not meet the CRDL due to sample matrix; a reduced aliquot
was used for analysis based on the initial failed americium analysis. The detected activities for
the plutonium and americium isotopes justify the reduced aliquot analyzed, therefore the data is
accepted for reporting. Except as noted, the LCS, batch blank, sample and sample duplicate
(BOWS516) results are within contractual requirements.

Neptunium-237 by method RICH-RC-5009: 7

The sample matrix spike result failed to meet acceptance limits with a 22% radiochemical
recovery due to sample matrix. The data are accepted for reporting with approval {J. Kessner
10/21/99]. The duplicate sample results have detected activity greater than the achieved MDA.
These results may be false positive due to elevated levels of plutonium found in the sample.
Except as noted, the LCS, batch blank, samples, sample duplicate (BOWS518) and sample matrix
spike (BOWS516) results are within contractual requirements.

Gamma Spectroscopy

Gamma Scan by method RICH-RC-5017:

The MDAs do not consistently meet the CRDL for all isotopes reported for samples BOWS515,
BOW516, BOWS517, BOWS518 and BOWS519 due to insufficient volhunes (insulation and metal
coupon matrices). Standard count times were used with the reduced gamma geometries. Two
batch method blank samples were analyzed at comparable sample geometries (based on sample
volumes). The blank with the smaller/reduced (25mL) geometry did not meet the CRDL for any
isotope except Cs-137. The blank with the standard volume (200mL) geometry was within limits
for all isotopes, therefore the data are accepted with the MDAs achieved. Duplicate analysis
results for Cs-137 do not meet the RPD limit due to the non-homogeneous sample matrix
(insulation). Since all other isotopes are within limits, the duplicate results are accepted for
reporting. Except as noted, the LCS, batch blank, samples and sample duplicate (BOWS517)
results are within contractual requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this
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hard copy data package has been authorized by the Laboratory Manager or a designee, as verified
by the following signature.

Reviewed and approved:

ackie Waddell
Project Manager
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02883 [ 9153
LAB SAMPLE ID: ID1RVG10 MATRIX: OTHER
CLIENT 1D: BOWS17 DATE RECEIVED: 8/26/99 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q ERROR(2s) ERROR/(2s) MDA/IDL UNIT YIELD NUMBER
CO-60 267E-02 U 5.2E-02 5.2E-02 9.35E-02 pCilg RICHRCS5017
CS-137 2.62E-01 8.1E-02 8.1E-02 8.64E-02 pCilg RICHRC5017
EU-152 -1.24E-01 U 1.4E-01 1.4E-01 2.21E-01 pCifg RICHRCS017
EU-154 -3.42E-02 U 1.5E-01 1.5E-01 2.54E-01 pCifg RICHRCS017
EU-155 1.53E-02 U 1.2E-01 1.2E-01 2.02E-01 pCilg RICHRC5017
ALPHA 4.H1E+01 4.6E+00 1.1E+01 1.51E+00 pCifg 100.00% RICHRCS014
BETA 1.11E+01 J 2.1E+00 2.6E+00 3.01E+00 pCifg 100.00% RICHRC5014
Number of Results:
Resuit = IDL When Not Detected Quanterra Analytical Services, Inc

{Q)ualifiers: U= Analyte result < MDA/DL, rptChemRadSample; v3.41
J =No U qualifier and result <
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: W02883 [ 9153
LAB SAMPLE ID: SD1RVV10 MATRIX: OTHER
CLIENT ID: BOWS18 DATE RECEIVED: 8/26/99 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE -RESULT Q ERROR(2s) ERROR (2s) MDAI/IDL UNIT YIELD NUMBER
NP-237 1.98E+00 1.8E-01 4.9E-01 1.13E-02 pCifg 100.00% RICHRC5009
CO-60 2.028-02 U 5.2E-02 5.2E-02 9.72E-02 pCifg RICHRCS5017
C8-137 1.57E-01 9.1E-02 9.1E-02 8.08E-02 pCilg RICHRC5017
EU-152 9.12E-02 U 1.3E-01 1.3E-01 2.32E-01 pCifg RICHRC5017
EU-154 3.18e-02 U 1.5E-01 1.5E-01 2.69E-01 pCifg RICHRC5017
EU-155 1.05E-01 U 1.0E-01 1.0E-01 1.56E-01 pCifg RICHRCS017
ALPHA 1.40E+03 1.3E+01 2.9E+02 3.42E-01 pCirg 100.00% RICHRC5014
BETA 2.54E+01 1.1E+00 3.5E+Q0 6.03E-01 pCifg 100.00% RICHRC3014
Number of Results:
Resuit = IDL. When Not Detected Quanterra Analytical Services, Inc

{Qualifiers: U = Analyte result < MDAJIDL, rptChemRadSample; v3.41
J = No U qualifier and resuit <
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LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 [ 9153

LAB SAMPLE ID: 9D1RVV20 MATRIX: OTHER

CLIENT ID: BOW518 DATE RECEIVED:  8/26/99 3:00:00 PM

: COUNTING TOTAL REPORT METHOD

ANALYTE RESULT @ ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD NUMBER
AM-241 3.74E+02 3.7€+01 7.4E+01 4.16E+00  pCifg 91.32% RICHRC5008
CM-242 1.22E+00 U 2.4E+00 2.4E+00 3.30E+00  pCilg 91.50% RICHRC5008
CM-244 0.00E+00 U 0.0E+00 2.2E+00 248E+00  pCilg 91.50% RICHRC5008
PU-238 5.99E+01 1.9E+01 2.2E+01 9.18E+00  pCilg  57.03% RICHRC5010
PU239/40 1.18E+03 8.4E+01 2.3E+02 6.76E+00  pCilg 57.03% RICHRC5010

Number of Results:

Result = |DL When Not Detected

(Qjualifiers: U= Analyte result < MDAJIDL,
J = No U qualifier and result <

Quanterra Analytical Services, inc
rptChemRadSample; v3.41
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SAMPLE RESULTS
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LLAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 [ 9153
LAB SAMPLE iD: 9D1RWO10 MATRIX: OTHER
CLIENT tD: BOW5S15 DATE RECEIVED:  8/26/99 3:00:00 PM
COUNTING TOTAL REPORT METHCD
ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDA/IDL UNIT  YIELD NUMBER
CO-60 6.19E-02 U 8.2E-02 8.2E-02 1.53E-01 pCiig RICHRC5017
CS-137 8.67E-02 U 8.5E-02 8.5E-02 1.35E-01 pCifg RICHRC5017
EU-152 -5.47E-02 U 2.1E-01 2.1E-01 3.47E-01 pCifg RICHRCS5017
EU-154 -252E-02 U 2.3E-01 2.3E-01 4.00E-01 pCifg RICHRC5017
EU-155 1.86E-01 U 1.8E-01 1.8E-01 3.18E-01 pCilg RICHRC5017
ALPHA 2.47E+01 4.2E+00 6.4E+00 - 1.49E+00 pCilg 100.00%  RICHRC5014
BETA 1A3E+01  J 2.1E+00 2.5E+00 2.87TE+00 pCifg 100.00%  RICHRCS3014

Number of Results:

Result = IDL When Not Detected

(Q)ualifiers: U = Analyte result < MDA/IDL,
J =No U qualifier and result <

Quanterra Analytical Services, Inc
rptChemRadSample; v3.41
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LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 ['9153

LAB SAMPLE ID:’ 9D1RW310 MATRIX: OTHER

CLIENT ID: BOWS16 DATE RECEIVED:  8/26/99 3:00:00 PM

COUNTING  TOTAL REPORT METHOD

ANALYTE RESULT Q ERROR(2s) ERROR(2s) MDANDL UNIT YIELD  NUMBER
AM-241 6.19E01 J 1.1E-01 15E-01  242E02  pCig  86.37%  RICHRC5008
CM-242 -4.25E-04 U 8.5E-04 85E-04  214E-02  pCilg  B86.37%  RICHRC5008
CM-244 0.00E+00 U 0.0E+00 14E-02  1.23E02 pClg  86.37%  RICHRC5008
PU-238 1238-01 6.0E-02 64E02  1.96E-02  pClg  4501%  RICHRC5010

PU239/40  2.99E+00 2.9E-01 62E-01  196E-02 pClg  4501%  RICHRC5010
NP-237 0.00E+00 U 0.0E+00 10E-02  1.13E-02 pCilg  100.00%  RICHRC5009
CO-60 153601 U 1.2E-01 12E-01  2.38E-01  pCig RICHRC5017
CS-137 2.326-01 U 1.2E-01 12601  231E01  pCilg RICHRC5017
EU-152 -5.76E-02 U 2.7E-01 27601  463E-01  pCilg RICHRC5017
EU-154 1.50E-01 U 3.6E-01 3.6E-01 6.56E-01 pCilg RICHRC5017
EU-155 1.80E-01 U 2.5E-01 25E-01  451E-01  pCilg RICHRC5017
ALPHA 3.56E+00 23E+00  24E+00  329E+00  pCilg  100.00%  RICHRC5014
BETA 1.41E400 U 19E+00  19E+00  3.91E+00  pCig  100.00%  RICHRC5014

Number of Results:

Result = IDL When Not Detected

{Q)ualifiers: U= Analyte result < MDA/IDL,
J = No U qualifier and result <

Quanterra Analytical Services, inc

rptChemRadSample; v3.41
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SAMPLE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: Wo02883 [ 9153
LLAB SAMPLE ID: 9D1RW810 : MATRIX: OTHER
CLIENT ID: BOWS19 DATE RECEIVED: 8/26/99 3:00:00 PM
COUNTING TOTAL REPORT METHOD
ANALYTE RESULT Q FERROR{2s) ERROR(2s) MDAJIDL UNIT YIELD NUMBER
CO-60 -3.40E-03 U '3.8E-02 3.8E-02 6.59E-02 pCilg RICHRC5017
Cs-137 5.64E-01 9.5E-02 9.5E-02 6.00E-02 pCifg RICHRCS017
EU-152 3.37E-02 U 9.1E-02 9.1E-02 1.57E-01 pCilg RICHRC5017
EU-154 -6.12E-02 U 1.2E-01 1.2E-01 2.03E-01 pCily RICHRCS5017
EU-155 9.59E.02 U 8.4E-02 8.4E-02 1.49E-01 pCifg RICHRCS017
ALPHA 972E.01 U 1.0E+00 1.0E+Q0 1.74E+00 pCifg 100.00% RICHRCS014
BETA 9.85E+00 J 2.1E+00 2.5E+00 3.22E+00 pCifg 100.00% RICHRC5014
Number of Results:
Result = IDL When Not Detected . Quanterra Analytical Services, Inc

(Qyualifiers: U= Analyte result < MDA/IDL, rptChemRadSample; v3.41
J = No U qualifier and result <

0011



DUPLICATE RESULTS

13}
Quanterra

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02883 [ 9153

LAB SAMPLE ID: D1RVG17R MATRIX: OTHER

CLIENT ID: BOWS517 DUP DATE RECEIVED:  8/26/99 3:00:00 PM

ORIG LAB SAMPLE ID: 9D1RVG10

DUP COUNTING TOTAL MDA/ REPORT METHOD  ORIG

ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL  UNIT YIELD NUMBER RESULT RPD
CO-60 467E-02 U 6.3E-02  6.3E-02 1.17E-01 pCilg RICHRCB017 267E-02  54.44%
CS-137 9.32E-02 U 64E-02  64E-02 1.18E-01 pCig RICHRC5017  2.62E-01 85.10%
EU-152 277E:02 U 1.5E-01 15E-01  2.47E-01 pCilg RICHRCS017 -1.24E-01  126.83%
EU-154 377602 U 1.9E-01 1.9E-01  3.29E-01 pCilg RICHRC5017 -3.42E-02 4119.79%
EU-155 -1.39E-02 U 1.3E-01 13E-01  2.07E-01 pCilg RICHRC5017 1.53E-02 4062.31%

Number of Resuits: E]

Result = IDL When Not Detecte

(Qualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL,

Quanterra Analyticall Services, Inc
rptChemRadDup; v3.41
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DUPLICATE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02883 [ 9153
LAB SAMPLE ID: D1RVV17R MATRIX: OTHER
CLIENT ID: BOW518 DUP DATE RECEIVED:  8/26/99 3:00:00 PM

ORIG LAB SAMPLE 1D: 9D1RVV10

DUP COUNTING TOTAL MDA/ REPORT METHOD  ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(25s) IDL  UNIT YIELD NUMBER RESULT RPD

NP-237 1.49E+00 1.5E-01 3.8E-01 1.99E-02 pCilg 100.00% RICHRCS009 1.98E+00Q 28.01%

Number of Results: |1 l

Result = IDL When Not Detecte . Quanterra Anaijyticall Services, Inc

{Qualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41
J = No U qualifier and resuit < RDL. ) O O 1 3



(@umMENa

DUPLICATE RESULTS
LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D1RWO14R MATRIX: OTHER
CLIENT ID: BOW515 DUP DATE RECEIVED:  8/26/99 3:00:00 PM

ORIG LAB SAMPLE ID: 9D1RW010

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR{2s) IDL UNIT  YIELD NUMBER RESULT RPD
BETA 6.03E+00 J  1.7E+00  1.9E+00 2.83E+00 pCifg 100.00% RICHRC5014 1.13E+01  61.00%

Number of Results:

Resuit = iDL When Not Detecte Quanterra Analyticall Services, Inc

(Qualifiers: U = Analyte resuit < MDAJIDL, rptChemRadDup; v3.41
J = No U qualifier and result < RDL.
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DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02883 [ 9153

LAB SAMPLE ID: D1RW317R MATRIX: OTHER

CLIENT ID: BOWS516 DUP DATE RECEIVED:  8/26/99 3:00:00 PM

ORIG LAB SAMPLE ID: 9D1RW310 '

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(25s) IDL UNIT  YIELD NUMBER RESULT RPD
AM-241 6.71E-01 4  1.1E-01 1.8E-01  2.24E-02 pCilg 92.60%  RICHRC5008 6.19E-01 8.16%
CM-242 526E-03 U  1.1E-02 14E-02 1.42E-02 pCilg 92.60%  RICHRCS5008 -4.25E-04 23517%
CM-244 -3.60E-04 U  7.2E-04 7.2E-04 1.81E-02 pCilg 92.60%  RICHRC5008 0.00E+00 200.00%
Number of Resuits: 3 |

Result = IDL When Not Detecte Quanterra Analyticall Services, inc
{Qiualifiers: U = Analyte result < MDA/IDL, rptChemRadDup; v3.41

J = No U qualifier and result < RDL.
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DUPLICATE RESULTS

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP:  W02883 [ 9153
LAB SAMPLE ID: D1RW318R MATRIX: OTHER
CLIENT ID: BOWS16 DUP DATE RECEIVED:  8/26/89 3:00:00 PM

ORIG LAB SAMPLE ID: 9D1RW310

DUP COUNTING TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR{2s) ERROR(2s) IDL  UNIT YIELD NUMBER RESULT RPD
PU-238 9.18E-02 J 49E-02  52E-02 2.65E-02 pCilg 51.61%  RICHRC5010 1.23E-01 20.04%
PU239/40 2.47E+00 2.6E-01 51E-01 1.78E-02 pCilg 51.61%  RICHRC5010 299E+00  19.10%

Number of Results: :'2 ]

Result = IDL When Not Detecte Quanterra Analyticall Services, Inc

{Qlualifiers: U = Analyte result < MDAJIDL, rptChemRadDup; v3.41
J = No U qualifier and resuit < RDL. O O 1 6
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DUPLICATE RESULTS
LLAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D1RW814R MATRIX: . OTHER
CLIENT ID: BOW519 DUP DATE RECEIVED:  8/26/99 3:00:00 PM

ORIG LAB SAMPLE ID: SD1RW810

DUP COUNTING  TOTAL MDA/ REPORT METHOD ORIG
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL  UNIT YIELD NUMBER RESULT RPD

ALPHA 3.11E+00 J 1.8E+00 1.9E+00 2.32E+00 pCilg 100.00% RICHRC5014 9.72E-01  104.74%

Number of Resuits:

Result = IDL When Not Detecte Quanterra Analyticall Services, Inc

({Q)ualifiers: U = Analyte result < MDAJIDL, rptChemRadDup; v3.41
J = No U qualifier and result < RDL. O O 1 7
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BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D2FVE11B MATRIX: OTHER

COUNTING  TOTAL REPORT METHOD
ANALYTE  pEsULT @ ERROR(2s) ERROR{2s) MDA/NDL uNIT VYIELD  NUMBER
CO-60 3.01E-03 U 4.5E-02 45E-02  8138-02 pCilg RICHRC5017
CS-137 2.07E-03 U 4 6E-02 46E-02  8.02E-02 pCilg RICHRC5017
EU-152 -5.70E-02 U 1.2E-01 12601  1.77E-01 pCilg RICHRC5017
EU-154 7.26E-02 U 1.3E-01 1.3E-01  2.40E-01 pCilg RICHRC5017
EU-155 1.77E-02 U 9.7E-02 0.7E02  1.70E-01 pCig RICHRC5017

Number of Results: E

Result = IDL When Not Detected Quanterra Analytical Services, Inc

(Qualifiers: U = Analyte resuit < MDAJIDL, rptChemRadBlank; v3.41
J = No U qualifier and resuit < RDL no1 8
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BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG /RPT GRP: W02883 I 9153
LAB SAMPLE ID: D2FVE13B MATRIX: OTHER
COUNTING TOTAL REPORT METHOD
ANALYTE  pESULT Q ERROR(2s) ERROR(2s) MDA/NIDL yUNIT YIELD  NUMBER
CcO-80 4. 74E03 U 1.3E-02 1.3E-02 2.27E-02 pCilg RICHRC5017
CS-137 2.00E-03 U 1.3E-02 1.3E-02 2.23E-02 pCifg RICHRC5017
EU-152 8.86E-03 U 3.2E-02 3.2E-02 552E-02 pCifg - RICHRC5017
EU-154 1.27E-02 U 4 1E-02 41E-02 7.27E-02 pCilg RICHRCS017
EU-155 -3.53E-03 U 2.6E-02 2.6E-02 4.50E-02 pCilg RICHRCS5017
Number of Results:
Result = IDL. When Not Detected _ Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/DL, _ rptChemRadBlank; v3.41

J = No U qualifier and result < RDL
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BLANK RESULTS

LLAB NAME: QUANTERRA, Richland SDG /RPT GRP: wo02883 [ 9153
LAB SAMPLE ID: D2FVK11B MATRIX: OTHER

COUNTING TOTAL REPORT METHOD
ANALYTE  RpesuLT Q ERROR(2s) ERROR(2s) MDANDL ynjT YIELD  NUMBER

NP-237 0.00E+00 U 0.0E+00 1.0E-02 1.13E-02 pCifg 100.00% RICHRCS5009

Number of Results:

Result = IDL When Not Detected Quanterra Analytical Services, Inc

{Qualifiers: U = Analyte result < MDAJIDL, rptChemRadBlank; v3.41
J = No U qualifier and result < RDL
i rfO2g
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BLANK RESULTS
LAB NAME: QUANTERRA, Richiand SDG /RPTGRP:  WO02883 [ 9153
LAB SAMPLE ID: D2FW213B MATRIX: OTHER

COUNTING  TOTAL REPORT METHOD
ANALYTE  ResULT @ FERROR(2s) ERROR(2s) MDA/NDL yNiT YIELD  NUMBER
AM-241 6.78E-01 J 1.1E-01 16E-01  1.15E-02 pCilg  93.65% RICHRC5008
CM-242 726E-04 U - 1.0E-03 10E-03 207E-02 pCilg  9365%  RICHRC5008
CM-244 0.00E+00 U 0.0E+00 10E-02  1.15E-02 pCilg  93.65%  RICHRC5008

Number of Resulits: EI

Result = iDL When Not Detected

(Qualifiers: U = Analyte result < MDA/IDL,
J = No U gualifier and result < RDL

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41
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BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D2FWA13B MATRIX: OTHER
COUNTING  TOTAL REPORT METHOD
ANALYTE  ResyULT Q ERROR(2s) ERROR{2s) MDA/ADL yNiIT YIELD  NUMBER
PU-238 1.14E-01 J 4.6E-02 50E-02  1.24E-02 pCilg 71.04%  RICHRC5010
PU239/40 2 .67E+00 2 2E-01 51E-01  1.24E-02 pCilg 71.04%  RICHRC5010

Number of Results: EI

Result = IDL When Not Detected Quanterra Analytical Services, Inc

{Q)ualifiers: U= Analyte result < MDAJIDL, . rptChemRadBlank; v3.41
J = No U qualifier and result < RDL (1 0 2 2



)
Quanterra

BLANK RESULTS

LAB NAME: QUANTERRA, Richland SDG /RPT GRP: wo02883 [ 9153
LAB SAMPLE ID: D2FWE11B MATRIX: OTHER

A COUNTING  TOTAL REPORT METHOD
ANALYTE  RpsuLT @ ERROR(2s) ERROR({2s} MDAADL yUNIT YIELD  NUMBER

BETA -8.89E-02 U 2.2E-01 2.2E-01 5.10E-01  pCifg 100.00% RICHRC5014

Number of Results:

Result = IDL When Not Detected ) Quanterra Analytical Services, Inc

(Qiualifiers: U= Analyte result < MDA/IDL, . rptChemRadBlank; v3.41
J = No U qualifier and result < RDL



I
Quanterra

BLANK RESULTS
LAB NAME: QUANTERRA, Richland SDG /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D2FWJ11B MATRIX: OTHER
COUNTING TOTAL REPORT METHOD
ANALYTE  pesuylT Q ERROR(2s) ERROR(2s) MDA/DL UNIT YIELD  NUMBER
ALPHA 1.31E-02 U 3.4E-02 34E-02  7.27E-02 pCilg 100.00% RICHRC5014

Number of Results:

Resuit = IDL When Not Detected Quanterra Analytical Services, Inc
(Q)ualifiers: U = Analyte result < MDA/DL, rptChemRadBlank; v3.41
J =No U qualifier and result < RDL



Quanterra

BLANK RESULTS
LAB NAME: . QUANTERRA, Richland SDG /RPT GRP: Wo2883 I 9153
LAB SAMPLE 1D:; D39PP11B MATRIX; OTHER

COUNTING TOTAL

- REPORT ~ METHOD
ANALYTE  ResULT @ ERROR(2s) ERROR(2s) MDAADL yuNniT YIELD  NUMBER
PU-238 2.12E-03 U 2 5E-03 25E-03  441E-02 pCilg  46.92%  RICHRC5010
PU239/40 1.776-02 U 2.5E-02 25E-02  2.40E-02 pCilg  46.92%  RICHRC5010

Number of Results: [2 ,3

Result = IDL When Not Detected

{Q)ualifiers: U = Analyte result < MDA/IDL,
J = No U qualifier and result < RDL

Quanterra Analytical Services, Inc
rptChemRadBlank; v3.41



1YY
Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPT GRP: wo2883 [ 9153
LAB SAMPLE ID: D2FVE123 MATRIX: OTHER

COUNTING TOTAL  MpA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) iDL UNIT YIELD EXPECTED RECOVERY

CO-80 3.04E+00 3.6E-01 3.6E-01 9.15E-02 pCilg 3.04E+00 99.77%
CS8-137 1.99E+00 2.7E-01 2.7E-01 1.14E-01 pCilg 1.98E+00 100.60%
EU-152 5.48E+00 6.4E-01 6.4E-01 2.65e-01 pCilg 6.10E+00 89.78%

a—

Number of Results: 3|

Resuit = IDL When Not Detecte Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte resuit < MDA/IDL, rptChemRadLes; v3.44

J = No U qualifier and result < RDL. O O 2 6



Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: wo02883 [ 9153
LAB SAMPLE ID: D2FVK12S8 MATRIX: OTHER

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) |DL UNIT YIELD EXPECTED

RECOVERY

NP-237 7.51E-01 J 1.1E-01 2.1E-01 1.94E-02 pCilg  100.00% 9.08E-01

Number of Resuits: D

82.71%

Result = 1DL When Not Detecte Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDAJDL, rptChemRadLcs; v3.41
J = No U qualifier and result < RDL.
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Qg’uanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richiand SDG: /RPT GRP: wo2883 [ 9153
LAB SAMPLE iD: D2FW214S MATRIX: OTHER

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s} DL UNIT YIELD EXPECTED RECOVERY

AM-241 2.25E+00 2.0E-01 4.3E-01 1.78E-02 pCilg  94.51% 2.28E+00 98.90%

Number of Results: |1

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

{Qjualifiers: U = Analyte result < MDA/IDL, rptChemRadi.cs; v3.41
J = No U qualifier and result < RDL.
i 0028



Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /IRPT GRP: wo02883 I 9153
LAB SAMPLE ID: D2FWA148 MATRIX: OTHER
COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT @ ERROR (2s) ERROR (2s) DL UNIT YIELD EXPECTED RECOVERY
PU239/40 2.37E+00 22E-01  4.7E-01 1.40E-02 pCilg 65.96% 2.28E+00 103.87%
Number of Results: B:;
Result = IDL When Not Detecte Quanterra Analytical Services, inc
rptChemRadlcs; v3.41

(Q)ualifiers: U = Analyte resuit < MDA/IDL,
J = No U qualifier and result < ROL.
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Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D2FWE12S MATRIX: OTHER

_ COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD EXPECTED

RECOVERY

BETA 1.39E+01 J 8.0E-01 20E+00  495E-01 pCilg  100.00% 1.37E+01

Number of Results: E

101.80%

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

(Q)ualifiers: U = Analyte result < MDAJIDL, rptChemRadLcs; v3.41
J =No U qualifier and resuit < RDL.
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Quanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richiand SDG: /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D2FWJ12S MATRIX: OTHER

COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) |DL UNIT YIELD EXPECTED

RECOVERY

ALPHA 427E+00 J 3.1E-01 9.3E-01 597E-02 pCiflg  100.00% 4.54E+00

Number of Results: ‘i1 l .

94.08%

Result = IDL When Not Detecte Quanterra Analytical Services, Inc

{Q)ualifiers: U = Analyte result < MDA/IDL, rptChemRadlcs; v3.41
J = No U qualifier and result < RDL.
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uanterra

LABORATORY CONTROL SAMPLE

LAB NAME: QUANTERRA, Richland SDG: /RPTGRP:  W02883 [ 9153
LAB SAMPLE ID: D39PP12S MATRIX: OTHER
COUNTING TOTAL MDA/ REPORT
ANALYTE RESULT Q ERROR(2s) ERROR(2s) IDL UNIT YIELD EXPECTED RECOVERY
PU239/40 2.70E+00 2.9E-01 5.8E-01 3.80E-02 pCilg 44.14% 2.26E+00 - 119.30%

Number of Results: [1_]

Quanterra Analytical Services, Inc

Result = IDL When Not Detecte
rptChemRadLcs; v3.41

{Q)ualifiers: U = Analyte result < MDAADL,
J = No U qualifier and result < RDL.
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(Puanterra

MATRIX SPIKE RESULTS
LAB NAME: QUANTERRA, Richiand SDG: /IRPT GRP: W02883 [ 9153
LAB SAMPLE ID: D1RW319W MATRIX: OTHER
SPIKE COUNTING  ToTAL REPORT SAMPLE
ANALYTE RESULT* Q@ ERROR (2s) ERROR (2s) MDA/IDL UNIT RESULT EXPECTED RECOVERY
NP-237 1.97E-01 4 5.6E-02 7.3E-02 1.98E-02 pCifg 0.00E+00 9.03E-01 21.87%

Number of Results: E.

|*Spike Result Corrected For Sample Result
Result = iDL When Not Detecte

{Qjualifiers: U = Analyte result < MDA/ADL,
J = No U qualifier and result < RDL.

Quanterra Analytical Services, Inc
-rptChemRadMatrixSpike; v3.41
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QLuanterr.

Data Review Checklist
RADIOCHEMISTRY

Lot Number: NG 4/ ,7.70/_‘/6{’ N i
Chient ID: TXNIsRajaa o BHT -
Due Date: G5
QC Barch Number: STRSKEIG SDG Number: o/%&"=5
Method Test Parameter: - Q- Er]
Manix: O fun
Review ltem Yes(¥) |[No(¥) N/A (V) | 2% Levet
Review (V)

A. Calibration /

1. Is the calibradon documentation included where appiicable? -/
s ]

B. Sample Analvsis W
l. Are L!kJ:e sample vields within acceptance criteria? v Nc,y(
2. Were all sample holding times met? P
3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

C. QC Samples X

l. Is the blank vield within acceprance criteria?

2. Is the Minimum Detectable Activity for the biank result < the
Tontract Detection Limit?

3. Does the blank result meet the Contract criteria? |
4. Is the blank result < the Contract Detection Limit? |
3. Is the blank result > the Contract Detection Limit but the sample
resuit < the Contract Detection Limit? L/
6. Is the LCS result within acceprance criteria?

7. Is the LCS vield within gccaptancs criteria?

8. Is the LCS Minimum Detectable Activity £ the Contract Detection .
Limijt? v
9. Do the MSMSD resuyits and vietds meet acteptangs criteria? o
10. Do the duplicate sample results and vields mest aczeptance
¢riteria?

D. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out” "
3. Was the correct methodology used? P
4. Was transcription checked? £
5. Were all calculations checked at 2 minimum frequency? | 2
| 6. Were units checked? | —

A\

N

NYS S

NS

FL,

Comments on anyv "No™ response: DR VY Deed s pegps (j Sr¢ = 4 el

low ex aligeed

First Level Review: Pmn\,J( paret s : Date: fo--¢&

Second Level Revie\{'\daf@&x/}i Lu&ddw _ Date: /O/Bé/éé}

LS-038, Rav.3, 4/99
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Q//uanterra

Data Review Checklist
RADIOCHEMISTRY

Lot Number: 135 H2X/ ¢y

Client ID: — Xy 10/7”‘//‘}% EH L

Due Date: W/Aq, f59

QC Batch Number: GA2F 31 SDG Number: 258 5

Method Test Parameter: SA-4)

Matrix: — At 6/"’5’% OtV CF

Revhetv Item Yes(¥) |No(¥) N/A(N) |2 Level
Review (V)

A. Calibration ‘
1. Is the calibration documentation included where applicable? o v’

B. Sample Analvsis

1. Are the sample vields within acceptance criteria? e
2. Were all sample holding times met? L

3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

N

C. QC Samples
1. Is the blank vield within acceptance criteria?

N\

2. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

AN AN

3. Does the blank result meet the Contract criteria?

4. Is the blank result < the Contract Detection Limit?

5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit? o

6. Is the LCS result within acceptance criteria? i

7. Is the LCS vield within acceptance criteria? o

8. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit? N

\

9. Do the MS/MSD results and vields meet acceptance criteria?

10. Do the duplicate sample results and vields meet acceptance
criteria? o

D. Other
1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

NAYASANAY

+. Was transcription checked?

5. Were all calculations checked at 2 minimum frequency?

6. Were units checked?

Comments on anv “No” response:  _fe ewbra lipn. ok rec tts> mdasclRde 300674

First Level Review: p ) KM o Date: /U D§-%%¢
Second Level Reviewﬁ ’yzc&(,b waé{,d ‘ed Date: / 0/ oY /4’—}

LS-038, Rev.5, 4/99
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Quanterra Clouseau

Nonconformance Memo

NCM# J00679 Classification: Anomaly
NCM Initiated By: Pam Kenitzer Status: CLOSED
Date Opened: 10/29/99 Production Area: Environmental - Sep
Date Closed: 11/16/99 Tests: Amiso by ALP

Lot #s (Sample #'s): JOH270144 (2)
QC Batch: 9278435
Nonconformance: Other (describe in detail)
Subcategory: Other {explanation required)

Problem Description / Root Cause

Name Date Description
- Pam Kerniitzer 10!29199 - Sample results were so'high the tracer was masked. Sample reextracted at a lower
S - aliquot. ‘Data- accepted : :

' orrective Action

_Name Date  Corrective Action

."-'.‘,':Sj\"‘- RIS

Quality Assurance Verfication

Verified B Due Date Status Notes:
Jodie Carnes N/A Verified/completed

ient Notification Summary

Client Project Manager Date Notified Response Date How Notified
BECHTEL HANFORD, INC. Doug Swenson 11/01/99 11/01/99 by narrative
Response Response Details

No response saved

Approval History

Name Date Approved: Position

Pam Kenitzer 10/29/99 Group Leader

Dale OConnell 10/29/99 Group Leader

Jackie Waddell 14/01/99 : Project Manager

Jodie Carmes 14/16/99 Quality Assurance

Date Printed: 11/16/99 Page 1 of 1
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Quanterr:

Data Review Checklist
RADIOCHEMISTRY

Lot Number: dG HIJ VY

Client ID:

Due Date: %/79 el =

QC Batch Number: ~ Sj;?‘?g’ ) SDG Number: &{ (N Ko D

Method Test Parameter:

Matrix: ST

Review Item Yes (V) |[No() N/A (V) | 2*° Level
Review (¥ )

A. Calibration -~ /

1. Is the calibration documentation included where applicable?
B. Sample Analysis T
I. Are the sample vields within acceptance criteria?

N\

2. Were all sample holding times met? -

3. Is the sample Minimum Detgctable Activity < the Contract -
Detection Limit?

C. QC Samples _ l

1. Ts the blank vield within acceptance criteria?

2. 1s the Minimum Detectable Activity t'or the blank resuit < the
Contract Detection Limit?

.
s
3. Doees the blank result meet the Contract criteria? 5 !
-~

4. Is the blank result < the Contract Detection Limit?

3. Is the blank result > the Contract Detection Limit but the sample s
result < the Contract Detection Limit?

6. Isthe LCS result within acceptance criteria?

NN

7. Is the LCS vield within acceptance criteria?

8. Is the L.CS Minimum Detectable Activity < the Contract Detection ~
Limit?

9 Do th€ MS/MSD results and vields meet acceptance criteria? -~

10, Do the duplicate sample results and vields meet acceptance
criteria?

e
D. Other _ yd
1. Are all Nonconformances included and noted? I N

2. Are all reguired forms filled out? pe

3. Was the correct methodology used?

4. Was transcription checked?

-
5. Were all calculations checked at a minimum frequency? - A/
6. Were units checked? - ‘

Y
Comments on any “No” response: /P& et % liiz ﬂgg‘ ¢M Leoe 5’0/':-'7( W= red) i"é_/z’cﬁ

Aleps #- 10553
prpk wZiLLS it (0 Mofrig @E&sgm 10/34/'44T

First Level Review: &&(é& . C /@ oL e S Date: 7/ 22/ 53

Second Level Review /—D@&M—/ W Md‘&[/( ' Date: / 0 / A1 / 49

LS-038, Rev.S, 4/99
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@uanterra
Nonconformance Memo

Clouseau

NCM #: J00553 Classification: Anomaly
NCM Initiated By: Tabitha Liebrecht Status: CLOSED
Date Opened: 09/29/99 Production Area: Reporting
Date Closed: 11/16/99 Tests: Np-237 by ALP
Lot #'s (Sample #s). J9H270144 (4)
QC Bafch: None.
Nonconformance: LCS resutt out of limits
Subcategory: Matrix effect
Problem Description / Root Cause
Name Date Description

. TebiharLiebrecht - 09/29/99.. Matriof isulation and metal coupons.

orrective Action

Matrix spike yield out of |

Name Date Corrective Action
¢ "Tabitha Liebrectit 09/29/99 . Dataacospted. . "1 o i

Quality Assurance Veriiication

Verified B
Jodie Carnes

Due Date Status Notes:
N/A Verified/completed

lent Notification Summary

Client Project Manager Date Notified  Response Date How Notified
" BECHTEL HANFORD, INC, Doug Swenson 10/22/99 10/22/99 by narrative

Response Response Details
No response saved

Approval History

Name
Tabitha Liebrecht
Jodie Carnes

Date Approved: Position
09/29/99 Group Leader
11/16/99 " Quality Assurance

Date Printed: 11/16/99

Page 1 of 1
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Q'uanterra

Data.Review Checklist
RADIOCHEMISTRY

Lot Number: TEGHI NS

Client ID: "@u/o/ars’/% e BT

Due Date: G /S

QC Batch Number: YAk SDG Number: S¥K3

Method Test Parameter: Sd A 560

Matrix: A A

Review Item Yes(¥) | No(V) N/A (V) | 2% Level
Review (V)

A. Calibration
1. Is the calibration documentation included where apphcable" e v

B. Sampie Analysis
1. Are the sample vields within acceptance criteria?

2. Were all sample holding times met?

3. Is the sample Minimum Detectable Activity < the Contract
Detection Limit?

C. QC Samples

2. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

3. Does the biank result meet the Contract criteria?

v
v
o’
1. Is the blank vield within acceptance criteria? e
o
L/
/

4. Is the blank resuit < the Contract Detection Limit?

3. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit? —

6. Is the LCS result within acceptance criterda? ] e
7. Is the LCS vield within acceptance criteria? —

8. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit?

9. Do the MS/MSD results and vields meet acceptance criteria? —

10. Do the duplicate sample resuits and vields meet acceptance
criteria? [

D. Other
Are all Nonconformances included and neoted? . ;

Are all required forms filled out?

Was the correct methodology used?

F -

—
Was transcription checked? _
Were all calculations checked at a minimum frequency? -

Were units checked? e

o

feetrcccted .
Comments on any “No” response: Samples Prangluzel brcurse of contgommdlan

e V d
D 2~ WBene l;'f‘f‘ ‘k‘@b084m(8-‘&-ﬂp /Vélﬂ/k__ JOO(‘!C’q
P -—7)

h%&ﬁxx .
et ILUM vnouuno-rpuu. ';M wr/m_,uf//x;‘)

WD:@VG@O( u)/wzi—%rm% Nd:mi:éx:réls

10/ /2,
First Level Review: @m%m%/@/% ?a:‘:v "RI-FF

Second Level Review:‘(_ijW/ LUMM_/ Date: { 0/ ag/ (7%

LS-038, Rev.5, 4/99
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Q))uanterra

Ciouseau

Nonconformance Memo

NCM #: J00669

Date Opened: 10/28/99
Date Closed: 11/13/99

NCM Initiated By: Pam Kenitzer Status: CLOSED

Nonconformance: Blank result above Contract Limit
Subcategory: Other (explanation required)

Classification: Anomaly

Production Area: Environmental - Sep
Tests: Puiso by ALP
Lot #'s (Sample #'s): JOH270144 (1,2)
QC Batch: 9278439

Problem Description / Root Cause

Name Date
Pam Kenitzer 10/28/99

Jackie Waddell  11/13/99

Description
One sample in the batch was very high. The blank showed cross contamination.

Samples were reextraced. There was no sample left for d1rw3 to reextract. Call it

lost, Reextraction of the other sample at a smaller alliquot produces good results.
Data-accepted.

The detected blank activity was the same as the spike level used, however, the

duplicate sample results (D1RW3) were also detected at this fevel. The root cause is
unknown. JW 11/13/29

orrective Action .

Name Date
‘Pam Kenitzer - . .- T0/28/99
Jackie Waddell . 11/13/99

Corrective Action
Dafta reexiracted. .

The batch was reanalyzed with exception of sample D1RW3 which had insufficient
volume remaining for reanalysis. On the reanalysis data, the duplicate results
{D1RVG) for Pu-238 do not meet the RPD limit. The original analysis result for D1RVG
confirms the activity for Pu-239 and matches one on the reanalysis results for Pu-238.
With exception of D1RVV, both sets of data will be reported. JW 11/13/99

Quality Assurance Veriitcation

Verified By Due Date
odle Larnes N;K

Status Notes:
Verified/completed

ient Notification Summary

Client
BECHTEL HANFORD, INC.

Date Printed: 11/16/99

Project Manager Date Notified Response Date How Notified

Doug Swenson 11/13/89 11/13/99 by narrative
Response Response Details

No respense saved

Page 1 of2
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NCM #:

NCM Initiated By:
Date Opened:
Date Closed:

Nonconformance:
Subcategory:

J00669 Classification:
Pam Kenitzer Status
10/28/99 Production Area:
11/13/89 Tests:

Lot #'s (Sample #'s):-

QC Batch:

Blank result above Contract Limit
Other (explanation required)

Anomaly

. CLOSED

Environmental - Sep
FPulso by ALP
JOH270144 (1,2)
9278439

Name

Pam Kenitzer
Dale OConnell
Jodie Carnes

Date Approved: Position

10/28/99 Group Leader
10/29/99 Group Leader
11/13/99 Quality Assurance

Date Printed: 11/16/09

Page2of2
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Quanterr:

Data Review Checklist
RADIOCHEMISTRY

Lot Number: G /712704
Client ID: . LHT
Due Date: TS
QC Batch Number: L CHASRASS SDG Number: 758 %
Method Test Parameter: ST~ A0S0
Matrix IS

Review Item Yes(¥) {No(¥) N/A(N) | 2% Level
Review (V)

A. Calibration ] ,
1. Is the calibradon documentatgon included where applicable? [ 4
B. Sample Analysis :
1. Are the sample vields within acceptance criteria?
2. Were all sample holding times met? -/
3. Is the sample Minimumn Detectable Activity < the Contract
Detection Limit?

C. QC Samples

1. Is the blank vield within acceptance criteria?

2. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

3. Does the blank result meet the Contract criteria?

+. Is the blank result < the Contract Detection Limit?

5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

6. Is the LCS result within acceptance criteria?

7. Is the LCS vield within acceptance criteria?

8. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit? .~
9. Do the MS/MSD results and vields meet acceptance criteria? f/ -
10. Do the duplicate sample results and yields meet acceptance
¢riteria?

D. Other

1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

+. Was transcription checked?

3. Were all calculations checked at a minimum frequency?

6. Were ynits checked? .

SN

N

Plfﬂ,,é

\RE

3

\

NV

Comments on any “No” response:  PARNY 5o ol —pneplds re extracion -

B(Jbll (C () r\‘*l-a-m;na 1 baf?‘\. needs h{ﬂhc{f:}ag::s-

%M% I pladC Slinple . 1. .

.\Qgp{’ ll:1§ fz@el]{ewew ;) K m;;/?‘a(f,;)h Date: _ /0 - ‘/ -7
W Second Level Review: _ ) ;}ZL@ZCM_/ M/]Q dd WI A e Date: / 0/ . ? / %
| 5
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!%uanhnni

Data Review Checklist
RADIOCHEMISTRY

Lot Number: jﬂua,io vy

Client ID: 12642

Due Date: A -16-25

QC Batch Number: q25%20% SDG Number: 2.55=

Method Test Parameter: B ciman damty

Matrix: O et Twsvlachey f C—Ogegzus

Review Item Yes(¥) |No(¥) N/A(N) | 2™ Level
: Review (V)

A, Calibration
1. Is the calibration documentation included where applicable? v

\

B. Sample Analysis
1. Are the sample vields within acceptance criteria?

\N

2. Were all sample holding times met?

3. Is the sample Minimum Detectable Activity < the Contract

Detection Limit? S —
C. QC Samples -
1. Is the blank vield within acceptance criteria? -

2. Is the Minimum Detectable Activity for the blank result <the .. __
Contract Detection Limit?

/
3. Does the blank resuit mest the Contract criteria? -]
4. Is the blank resuit < the Contract Detection Limit? -

5. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

6. Is the LCS result within acceptance criteria? Ll
7. Is the LCS vield within acceptance critetia? —

8. Is the L.CS Minimum Detectable Activity < the Contract Detection
Limit? [
9. Do the MS/MSD results and vields mest acceptance criteria?
10. Do the duplicate sample results and vields mest acceptance
criteria?

D. Other

1. Are all Nonconformangcsas included and noted? ~noSe S
. Are all required forms filled out?

Was the correct methodology used?

a0

Was transcription checked?
. Were all calculations checked ar a minimum frequency? L
. Were units checked? v

Comments on any “No™ response: AU DQQ 7]0/" W’M}l‘o W?M_A
D dhegplec
~=—752/w/_//0/4?

htn

,
First Level Review: _ ot 2~ L - Date: _7-20ZF

Second Level Revie\\ﬁ/_yrdmﬂj [de“@w Daté: / / / /0 / igf

1.5-038, Rev.3, 4/99
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Data Review Checklist
RADIOCHEMISTRY

Lot Number: T 6 4 A0 /LY
Client ID: ’ o)

Due Date: "f//’(, /¢5

QC Batch Number: IS A K

SDGNumber: L & X 3

Method Test Parameter: S7 ala

Matrix: A TAI

Review Item

Yes(¥) [No(¥) N/A (W) | 2™ Level _
Review (V)

A. Calibration .
1. Is the calibration documentation included where applicable?

v

B. Sample Analysis
1. Are the sample vields within acceptance criteria?

. |

2, Were all sample holding times met?

3. Is the sample Minimurn Detectable Activity < the Contract
Detection Limit?

C. QC Samples
1. Is the blank vield within acceptance criteria?

2. Is the Minimum Detectable Activity for the blank resuit < the
Contract Detection Limit?

3. Does the blank resuit meet the Contract criteria?

4. Is the biank result < the Contract Detection Limit?

3. Is the biank result > the Contract Detection Limit but the sampie
result < the Contract Detection Limit? '

6. Is the LCS result within acceptance criteria?

7. Is the LCS vield within acceptance criteria”

8. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit?

9. Do the MS/MSD results and vields meet acceptance criteria?

10. Do the duplicate sample results and yields meet acceptance
criteria?

(

D. Other
1. Are 2ll Nonconformances inctuded and noted?

. Are all required forms filled out?

. Was the correct methodology used?

. Was transcription checked?

. Were all calculations checked at a minimum frequency?

INNK

] d= |t

. Were units checked?

Comments on any “No” response:

First Level Review: ,p,gm) Koot ol

Date: 9-2 8 -~ F @

; < g ,
Second Level Review:"""' F\M{(XA/ { ,/L)ad d ‘PU Date: il ! (0 'qu

LS-038, Rev.5, 4/99
: v 0044
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Data Review Checklist
RADIOCHEMISTRY

Lot Number:

3 HITI7Y

Client 1D:

AY

el

Due Date:

/77

QC Batch Number:

SDG Number: K% <

Method Test Parameter:

TAS AL/
LS8~ i

Matrix: @Sf o‘/ G’fifc:/

Yes(¥) [No(W) N/A(Y) 2 Level
Review (V)

Review Item ¢

A. Calibration )
1. Is the calibration documentation included where applicable?

B. Sample Analysis

1. Are the sample vields within acceptance criteria?

2, Were all sample holding times met?

3. Ts the sample Minimum Detectable Activity < the Contract
Detection Limit?

C. QC Samples
1. Is the blank vield within acceptance criteria?

2. Is the Minimum Detectable Activity for the blank result < the
Contract Detection Limit?

3. Does the biank result meet the Contract ¢riteria?

4. Is the blank result < the Contract Detection Limit?

3. Is the blank result > the Contract Detection Limit but the sample
result < the Contract Detection Limit?

6. Is the LCS result within acceptance criteria?

7. Is the LCS vield within acceptance criteria?

8. Is the LCS Minimum Detectable Activity < the Contract Detection
Limit?

9. Do the MS/MSD results and vields meet acceptance criteria?

10. Do the duplicate sample results and yields meet acceptance
criteria?

N

D. Other
1. Are all Nonconformances included and noted?

2. Are all required forms filled out?

3. Was the correct methodology used?

+4. Was transcription checked?

5. Were all calculations checked at a minimum frequency?

SR

6. Were units checked?

Comments on any “No™ response:

First Level Review: 10444,( J /< cnetsi

Second Level Reviex;":’ Wélb f'(/%ﬂ/ [/ W
C/ LS-038, Rev.5, 4/99

- 0045
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Date;

Date:
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Bechtel Hanford Inc. CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST B99-024-10 JPage L of 1
Collector Company Contact Telephone No. Project Coordinator .
Fahlberg Dave Encke 373-3461 TRENT, S Price Code JV/FE  Data Turnaround
Project Designation Sampling Location ISAF No. 21 Days
233-8 Plutoniim Concentration Facility Process Areas - Ot 233-§ 200 west B99-024
Tce Chest No. Field Logbook No, Method of Shipment
E?C qq Ve l O EFL 1133-7 Gov vehicle
[Shipped To © 4 Offsite Property No. Bilt of Lading/Air Bill No.
Quanterra Incorporated
(- R7038 con
POSSIBLE SAMPLE HAZARDS/REMARKS
Preservation rone g ng
Type of Container aG 1 !
No. of Container(s) ! ' |
Special Handling and/or Storage Volume 500mL cX LN
[ Seeiten (1} in “
5/-&- l/?/ve Q' ) l"7 us“:cﬁ;:) Sen- |
< SAMPLE ANALYSIS Testructions. | fp= " |
bI2882 DGY270/44
Sample No. Matrix # Sample Date Sample Time
BOWS17 Other Solid € /799 [<ho
BOWS18 OtherSofid | $7.79-99 Y18 VvV
Rew 515 otte, slref| 82499 | 0945 Ko Reow|s 2.y
[Sewsité oHursofic | € 24299 | O 5 X DUEWD Bow 5wy~
(Sowsig othr sy | Bry.-99 | o £o° 2 DLKWS Bow |5 26
SPECIAL INSTRUCTIONS Matrix *
CHAIN OF POSSESSION Sign/Print Names ] soil
{1 Gamma Spectroscopy {Cesium-137, Cobalt-60, Europium-152, Evropium-154, Water
Relinquished By Date/Time !l"-lg- Received By Daleﬂ'imekqg- Europium-153} & u‘x Geves s Bl ha | Giross Bofrn Vapor
e | el |-C. £-23-9 i ! Other Solid
; 3 o
v i ime 107 ther Liquid
b) Rgﬁ}w ;ﬂ"g ’I‘si;‘? 2‘_‘) (ra m SF‘LQ C et « ’ ) anef o
Received By LIDOC@{V\ Date/Time G“«, 5y & IP‘\ ‘l{ Bd"ﬂ— ) I:‘S'Jh’rf\. PL{I
Relinquished By Date/Time {Received By Date/Time 4_ >0 }"P' = plﬂ‘\ Tl c W éﬂ‘ N PB-B ?
&
-2 LN3
LABORATORY |Received By Title Date/Time
SECTION
FINAL SAMPLE | Disposal Methed Disposed By Date/Time
DISPOSITION




ERC I“{-adiolo gical Countiné F acility Analysis; ﬁepor? |

—T—E—— o Tt

R L

RCF Number RCF6378 - Sampie Date & Time  8/19/99 1410
Project ™D: 2338 RadCon SAF Number: B99-024 Datc Analyzed 8/24/99 3:19:5 )
Sample ID: BOW522 Bow SI7  n lfzo

Gamma Energy Analysis '

Nuclide Activity (pCifg) Error (pCi/g) MDC (pCi/g) P e

K-40 < 19E+02 1.9E+02 A2 t t}\c"&}
Co-60 <  2.3E+01 . 23E+01 (;\’/ ,}\ 0

Cs-137 < 2.6E+01 26E401 TR

Eu-152 < 6IE+01 6.2E+01 g_\\t A 4

Eu-154 <  82E+01 8.2E+01 \ *U

Eu-155 < 7.5E+01 7.5E+01 d\ ,}\

Th-232D < 64E+01 6.7E+01

Th-234 < 32E+02 32E+02 %

U-235 < 1.6EH2 1.6E+02

U-238D < S.1E+01 5.1E+01 : \60[7‘7
U-238 <  3.5E+03 3.5E+03 @‘i ,
Am-241 < 4.5E+01 4,5E+01

Total GEA (pCi/g) i +-
Activity (pCig) Error (pCi/g) Alpha MDC (pCifg)
Gross Alpha** 1.2E+Q1 /= 33EH00 S.1E+00
Gross Beta 21E+01 L  42E+00 Beta MDC (pCi/g)
1.3E+01
Definitions:

All errors reported ot 2 standard deviations,

N/R = no result or unulysis not requested. <MDC = Less than detection limit.

Al GEA results reported a5 "<* list the Minimum Detcstable Concentration (MDC) value for that radionuelide,
Rounding error may result in the reportcd total GEA activity differing Som the sum of the > MDC GEA values in the
second significant digit .

For seils and natural sgamples, the following applies:

The analysis of U-Z38 is bascd on the activity of Pa-234n.
The analysis of Np=237 is bascd on the ectivity of Pe-233.
D-238dau is the activity of Pb-214 and Bi-214, shert lived daughter products of U-23§, Equilibrium between parent and dsughter produtts probebly does

not exist in disturbed materials.
Th-232dau is the octivity of Ac-228, Pb-212, and T1-208, short lived daughter products of Th-232. Equilibrium between parent and daughter products may

not exist in disturbed materials.
Qther samples, not containing nawral matcrials, may have inoppllcable resuits for the Th, U, tansunmics and daughter products. The results must then be

balanced for the gross alpha analysis.
**The gross alpha nesults are not corretted for muss absorbtion
# No peaks for this radionuclide were visible above background in the spoctrum, The result was reported as less than MDC,

Fax
Ana M 8/25/99 Repart To
lyst : Dave Encke 3736562

T. ). Snider

Dave 5t Sohn 372-9487
Report Printed: Wednesday, August 25, 1599

" -
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ERC Radiological Counting Facility Analysis Repoﬁ

RCF Number RCF6373 ... | Sample Date & Time _ 8/19/99 1410
Project ID: 233S RadCon SAF Number: B99-024 Date Analyzed 8/24/99 2:16:3
Sample TD: BOWS23 ROu) 5(9 Cawoon
Gamma Energy Analysis ) .
Nuciide Activity (pC¥/g) Error (pCifg) MDC (pCi/g) cﬂ A
K-40 < 3.2E+00 3.2E+00 . \ S
Co-60 < 3.5E01 3.5E-01 6{\ 90
Cs-137 <  3.7E01 3.7E-01 A*_\ o ]
Eu-152 < 86E-01 8.6E-01 \0 {)\’\
Eu-154 < 14E+00 14400y A
Eu-155 12E+00  #-  S5.8E.01 8.8E-01 N \éﬂ
Th-232D < 98E-01 9.8E-01 d@O
Th-234 < 4,1E+00 4.1E+H00 ?3
U-235 <  2.1E+00 2.1E+00 @
U238 < S.1E+0! 5.1E+01
Am-241 85E+02  +-  S5.3E+0l 4.0E+00
é S Tgm

Total GEA {pCi/g) 2.5E+H02 +/- $.4E+01

Activity (pCi/g) Error (pCi/g) Alpha MDC (pCi/g)
Gross Alpha** 1.OE+01] /e 3.7E-01 4,05+00
Gross Beta 2.1E+00 4~  3.7E-01 Beta MDC (pCig)

14E+00
Definitions: o

All ecrors reported at 2 standard devlations.

N/R = no result or analysis not requested, <MDC = Less than detection limiz.

All GEA results reported as "<" list the Minimum Deteetable Concentration (MDC) value for thut rudionuclide,
Rounding crror may result in the reported twtal GEA ascivity differing from the sum of the > MDC GEA values in the
second significant digit. '

For soils and naturai samples, the following applies:

The anelysis of U-23% is based on the aetivily ol Po-234m.
The analysis of Np-237 is bascd on the activity of Pa-233,
U-238dsu is the setiviey of Pb-214 and Bi-214, short lived daughter products of U-238, Equilibrium berween parent and daughter products probably does
not exist in disturbed mazcrials.

~ The232dau is the activity of Ac-228, Pb-21Z, and T1-208, short lived daughter products of Th-232, Equilibrium beaveen parent and daughter products may
not exist in disturbed materials. .
Other samples, not containing natural maserials, may have inapplicable results for the Th, U, transuranics and daughter products. The results must then be
balanccd for the gross wlpha mnatysis.
**The gross aipha results are not corrected for mass sbsocbtion
# No peaks for this radionuclide were visible above background in the spectrum.  The result was reported as less than MDC,

Analyst m 8/25/99 Report To Fax ’
o Dave Encke 3736562

T. J. Snider

Dave St John 3729487
Report Printed: Wednesday, August 25, 1899
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ERC Rad1olo gical Countmg Facility Analysxs Report

RCF Numher RCFG3¥0 Sample Date & Time _ 8/24/99 0945
Project ID: 2333 RadCon _ SAF Number: 399-024 - Date Analyzed 8/25/99 3;10:5
‘Sample ID: BOWS24 _

Camma Energy Analysis .
Nuclide Activity (pCifg) Error (pCifg) MDC (pCifg) \
K40 < 67EH0I 6.7E+01 %L@D 0
Co-60 < 8.1EH00 8,1E+00 =~
Cs-137 < 74E+00 ' 7.4E+00 \
Eu-152 < 1.3E+01 1.8E+01
Eu-154 < 2.9E+01 2.9E+01
Eu-155 < 1.9E+H01 1.9E+01
Th-232D <  2.0E+01 2.0E+01
Th-234 < ~ 1,1E+02 1.1E+Q2
15.235 < S5]E+01 5.1E+01
U-233D <  2.1E+)1 2.1E+01
U-238 <  LOE+03 ' LOE+03
Am-241 < 1.3E+01 13E+01
Total GEA (pC¥g0) +-

Activity (pCi/g) Error (pCi/g)

Gross Alpha™* 1 2E+01 +/- 1.8E+00
Gross Betz 6.SE+01  +-  3.8E+00 | Beta MDC (pCi/g)

3.6E+01

Definitions:

All errors reponted at 2 standard deviations,
N/K = no result or analysis not requested, <MDC = Less than detection limit.
All GEA results reported a3 "<" [ist the Minimum Detcctable Concentration (MIC) value for thar radionuclide.
. Rounding emror may result in the repotied rotal GEA activity differing from the sum of the > MDC GEA valyes in the
second signiticant digit

For soils and natural samples, the following applies:

The anulysis of U-238 is based on the activity of Pa-234m,

The analysis of Np-237 is based on the astivity of Pa-233,

U=238dzu is the activity of Pb-214 snd Bi-214, shortlived daughter products of U-238. Equilibrium between parent and daughter products probably dees
not exist in disturbed materiais.

The232dmu is the activity of A¢-228, Pb-212, and TI-208, short lived daughter products of Th-232, Equilibrium between parent and daughter products may
not exist in disturbed matcrials,

Other samples, not containing natursl materials, may have inapplicable results for the Th, U, transuranics and daughter products. The results must then be
balunced for the gross aipha anutysis.

**The pross alpha results arc not comrested for mass absorbtion

# No peaks for this radionusiide were visible above background in the specttum. The result was reported us less than MDC.

Analyst 8/26/99 Report To . Tax
> = T Dave Encke 3736562
Dave St John 372-9487

Report Printed: Thursdsy, Aupust 26, 1959
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'ERC Radiological Counting Facility Analysis Report

RCF Number RCF6381  ___ Sample Date & Time __8/24/99 0945
Project ID: 2333 RadCon SAF Number: §99-024 — Date Aualyzed 8/25/99 2:09:2
Sample ID: BOWS2S

Gammag Energy Analysis . )
Nuclide Activity (pCi/g) Error (pCifg) MDC (pCi/g) : Q,\SOJ
K-40 < B8.7E+01 8.7E+01 % ?
Co-60 < B8.2E+00 8.2E+00 'r\%?‘
Cs-137 < 7.7EH0- 7.7E+00 A ~ d)ofé
Eu-152 <  23E+0] - 23E+01 6 \6
Eu-154 <  2,7E+01 2.7E+01
Eu-155 < 19E+0I 1.9E+01
Th-232D < 2.0E+01 2.0E+01
Th-234 < " 1.2E+02 1.2E+02
U-235 <  3.7E+0! © 3.7E+01
U-238D < 1.5E+01 1.5E+01
U-238 < 1.4E+03 1.4E+03
Am-241 < 1.8EH! _ 1.8E+01

“Total GEA (pCi/g) v
Activity (pClilg)  Error (pCilg) "Alpha MDC (pCi/g)
Gross Alpha*™* < 3.9E+02 3.9E+02
Gross Beta < 34E+02 ' Beta MDC (pCi/g)
34E+02
Definitions; _

All errors reporsted st 2 standard deviations,

N/R = no resuit or analysis not reguested, <MDC = Less than detection limit,

All GEA results rcported as *<" list the Minimum Detecinble Concentration (MDC) value for that radionuclide,
Rourding crror may result in the reported total GBA activity differing from the sum of the > MDC GEA valucs in the

second significent digit

For suils and natural samples, the following applies:

The uml:}sns of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 is based on the activity of Pa-233.
U»238dauy is the sctivity of Pb-214 and Bi-214, short lived dauphter produets of U-238. Equilibrium betweon parent und daughter products probably does

not exist in disturhed materiais.
The232claw is the actvity of Ac-228, Pb-212, and TI-208, shext lived daug}-tc-r products of Th-232, Equilibrium borween parent and daughier products may

not exist in disturbed materials,

Other samples, not containing natiral mazerisls, may have inapplicable resules for the Th, U, transuranics and daughter products. The results must thea be
balenced for the gross alpha analysis.

**The pross dlphn results are not corrested for mass absorbtion

# No peaks for this radionuclids were visible above baskground in the spectrum. The result was reported as less than MDC.

Fax
Analyst 8/26/99 Report To
Y - Dave Encke 373.55862
Dave ScJohn 3725487

Report Printted:  Thursday, August 26, 1999
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ERC Radiblogical Counting F acility'Analysis Report

RCF Number RCF6382 Sample Date & Time __8/24/99 0800
Project ID: 233SRadCon = SAF Number: B99-024 Date Analyzed 8/26/99 7:27:4

Sample ID: BOWS526

Gamma Energy Analysis
Nuclide Activity (pCi/g) Error (pCi/g) MDC (pCi/g) |
K-40 8.1E+01 -~  7.5E+0] 6.9E+01 .

Co-60 < 13EH0I 1.3E+01 R ? [ </
Cs-137 < 1.0E+0I 1.0E+01 ch v

Eu-152 <  2.5E+01 2.5E+01 4.0

. ¥ \Le

Eu-154 < 22E+01 2.2E+01 A N
Eu-155. <  24EH0I 24E+01 O 0 ~

Th-232D < 23E+01 - 288401 g &

Th-234 < L2E+02 1.2E+02 v

U-235 < 57E+0 5.TE+01 \cf}
U-238 < 19E+03 1.9E+03 . \ojD
U-238D < 20E+01 2.08+01 %
Am-241 < 14E+01 14E+01

/80:Com
Total GEA (pCifg) X +- 7.5E+01
Activity (pCi/g) Error (pCi/g) - Alpha MDC (pcuéﬂ

Gross Alpha** < 1.9E.0!l 1.9€-01

Gross Beta 12E+01  +-  1.BE+00 Beta MDC (pCig)

: ' , 7.0E+00

Definitions:

All ervors reported at 2 stendard deviations.

N/R = no result or analysis not requested, <MDC = Less than detection limit,

All GEA resylts reported a5 "< list the Minimum Detectable Concentration (MDC) value for that radionucfide.
Rounding error may result in the reported total GEA activity differing from the sum of the > MDC GEA values in the
sccond significant digit.

For soils and natura! samples, the following applies:

The wnalysis of U-238 is based on the activity of Pa-234m.
The analysis of Np-237 i based on the activity of Pa-233,
U-238dau is the activily of Pb-214 and Bi-214, short lived daughter produsts of Us238, Equilibrium between parcnt and daughter products probably does

nol exist jn disturbed materials, )

Th-232dau is the setlvity of Ac-228, Pb-212, and T1-208, short fived daughter products of Th-232. Equilibrium between parent and daughter products may
not exigt ip disturbed materials,

Other samples, not containing narural materials, mey have inappliceble results for the Th, U, tensuranics and daughter products, The results must then be
bnlenced for the gross aiphs analysis,

**The gross aipha results are not corrected for mass absorbtion

# No praks for this radionuclide were visible above background in the speetrum. The result was reported as Iess than MDC.

@S ; ) 8/26/99 Report To Fax
A . J. Snder ' Dave Encke 373-6562

Dave S1 John 372-9487

Report Printed: Thursday, August 26, 1999
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RFSH-SOW-93-0003 -

\'J

Revision §
Figure 1
SAMPLE CHECK-IN LIST
Date/Time Received: 24" fua 99 1560 sas é()da?é/ (&
Work Order Numbend? /‘//275/6/6/ SAF#__[3qtyzHy -

Shipping Container ID: £ RLIF- 010 Chain ofCustody #__R2qg-024y-(0

1. Custody Seals on shipping container intact? Yes -[/]/NI-J []
2. Custody Seals dated and signed? Yes [\ No []
3. Chain-of-Custody record present? Yes [}'No []
4, Cooler temperature ﬂU (&
. Vermiculite/packing materials is Wet [] Dry [4/- -
6. Number of samples in shipping container: 5 )
7. Sample holding times exceeded? Yes [] No {]
8. Samples have: :
tape hazard labels
l custody seals apprapriate sample labels
9. Samples arei
_ in good condition - leaking
broken ' have air bubbles

10.  Where any anomalies identified in sample receipt?  Yes [] No [ )/

11.  Description of anomalies {include sample numbers):

Sample Custodian/Laboratory: % Mi Date:__Z&€ /(‘u?/ 19 e

Telephoned To: On__: By

4
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